
US007496744B2 

(12) Unlted States Patent (10) Patent No.: US 7,496,744 B2 
ien a e 0 a en : e . L 45Dt fPt t Fb24,2009 

(54) METHOD FOR BOOTING COMPUTER 6,892,323 B2 5/2005 Lin 
MULTIMEDIA SYSTEM WITH HIGH SPEED 2004/0093489 A1 * 5/2004 Hsu ............................ .. 713/2 

DATA STORAGE FOREIGN PATENT DOCUMENTS 

nventor: e- lan len, a1 e1 TW 591377 6/2004 (75) I Ch L‘ gL' T'p' TW 
TW 1232380 5/2005 

(73) Assignee: Mitac Technology Corp., Hsin-Chu 
Hsien (TW) OTHER PUBLICATIONS 

_ _ _ _ _ Communication from the German Patent Of?ce regarding a corre 
* . ( ) Nonce- sublect to any dlsclalmer: the term Ofthls sponding German Patent Application 10 2005 059 956 dated Oct. 30, 

patent is extended or adjusted under 35 2007, 
U.S.C. 154(b) by 486 days. 

* cited by examiner 

(21) Appl' NO‘: 11/242’826 Primary ExamineriChun Cao 
(22) Filed: Oct- 5, 2005 (74) Attorney, Agent, or FzrmiRosenberg, Kleln & Lee 

(65) Prior Publication Data (57) ABSTRACT 

US 2007/0028082 A1 Feb. 1, 2007 A method for express execution of multimedia playing for a 
computer multimedia system to load kernel operating system 

(30) Foreign Application Priority Data from a high speed data storage is provided. The computer of 
the computer multimedia system has a central processing 

Jul. 26 2005 (TW) ............................ .. 94125324A 
’ unit, a data storage, a system memory, a BIOS, a plurality of 

(51) Int CL hot keys, and a plurality of multimedia devices, and a high 
G06F 15/177 (200601) speed data storage connected to the central processing unit 

(52) U 5 Cl 713/2_ 713“ through a bus. When a hot key is detected to be operated, the 
,' ' ' """ ' ',' """ "_ """"""""""""""" " ’ computer loads and executes the second operating system and 

(58) Field of Classi?cation Search ................... .. 713/1, - 
7130 100 kernel to system memory, and loads and executes the mult1 

S 1. t. ?l f 1 t h h. t ’ media device driver and multimedia device application pro 
ee app lea Ion e or Comp 6 e Seam 15 Dry’ gram for the multimedia device associated With the pressed 

(56) References Cited hot key. The high speed data storage is a memory chip or a 

US. PATENT DOCUMENTS 

6,763,458 Bl* 7/2004 Watanabe et al. ......... .. 713/100 

?ash memory. 

15 Claims, 4 Drawing Sheets 

STAR 

105 101 

Is Computer 
Under Normal Booting NO 

Completing Basic x106 Entering Basic I '\/l 02 
System Booting Process System Booting Steps 

Loading And Executing x107 Loading And Executing 
Second Operating System First Operating System/-\./103 
Kernel Program To 
System Memory i 

l Entering Normal 104 
ti M d ’\/ 

Loading And Executing Op?ra on 0 7 
Multimedia Device Driver 
And Multimedia Device x1085‘ 
Application Program From 
High Speed Data Storage 

Entering Express '\,109 
Activation Of 
Multimedia Device mode 



US. Patent Feb. 24, 2009 Sheet 1 of4 US 7,496,744 B2 

11 100 

Central 
Processing Unit 

)5 H )2 )4 
. ,1 Display First Bus System 

Dlsplay " Interface Bridge :3 Memory 

r/17 ‘ 
First Partition /\/171 170 13 BIOS 

First /~173 I» / 1‘_’1;°_‘¥Pf¥___j\'16 
OPemting Hard Disk s dB ‘BIOS ' ,4_>\ ?COD 11S , : ' V 

?ns}??? _____ “D Interface H Bridge \- 'IIZI_)Q§§IR__I 161 
Second _ .r I ' 

Partition \ :ijiggi?qinjv 162 
Multimedia 172 

Device Driver--\ ,4-\/130 
Multimedia 174 
Device __ 

Application \_ 
Program 175 

20 40 4 

21rd H K D ‘I AudiO H A d1 H 
22’—\,0 0t ey etectlon - ->\ u '0 
23/—\_/0 3 Interface Circuit ‘—') 3 glitz-53cc -/ Device 
24?\,0I 

.e—\/ 5 2/ Second 
Multimedia Operating’ 

3 /-\_ Player I C System ’ x51 
' ‘V’ Kernel "\52 

Program 

FIG.I 



US. Patent Feb. 24, 2009 Sheet 2 of4 US 7,496,744 B2 

Is Computer 

Completing Basic 
System Booting Process System Booting Steps 

/\,106 Entering Basic /\/l02 

l l 
Loading And Executing ,’\’1 07 Loading And Executing 
Second Operating System First Operating System/"\/103 
Kernel Program To 
System Memory l 

l Entering Normal 
r ' /-\/l04 

Loading And Executing ,,\,1 08 ope anon Mode 
Multimedia Device Driver 
And Multimedia Device 
Application Program From 
Second Partition Of Hard 
Disk 

Entering Express , x109 
Activation Of 
Multimedia Device mode 

FIG.2 



US. Patent Feb. 24, 2009 Sheet 3 0f 4 US 7,496,744 B2 

11 

2 
Central 
Processing Unit 

150 

/ 
l2 

/ 

100 

Display 
Interface 

170 
J 

First Bus 
Bridge I 

13 

/ 
First Operating 
System 

Hard Dis 
Interface <3 Bridg 

Second Bus 

20 

/ 
22/ 
23/ 

I 

Hot Key Detection 
Interface Circuit I) 

24’ \ttii, 
Multimedia 
‘Player 

FIG.3 

Audio 
Interface 
Circuit 

Memory ’\, 16 

T\/161 

LProgram TV 162 

Second 
Operating f 
System 
Kernel ~ 

Program 
Multimedia 
Device 
Drivers 
Multimedia 
Device / 
Application 
Programs 



US. Patent Feb. 24, 2009 Sheet 4 of4 US 7,496,744 B2 

Is Computer 
Under Normal Booting 

Process? 

NO 

Completing Basic /\,106 Entering Basic /—\/102 
System Booting Process System Booting Steps 

l 7 

Loading And Executing ,r\/107 Loading And Executing 
Second Operating System First Operating System/-\/103 
Kernel Program To 
System Memory l 

Entering Normal 
Operation Mode ’ N104 l 

Loading And Executing 
Multimedia Device Driver 
And Multimedia Device /\,108a 
Application Program From 
High Speed Data Storage 

l 
Entering Express , x109 
Activation Of 
Multimedia Device mode 

FIG.4 



US 7,496,744 B2 
1 

METHOD FOR BOOTING COMPUTER 
MULTIMEDIA SYSTEM WITH HIGH SPEED 

DATA STORAGE 

FIELD OF THE INVENTION 

The present invention relates to a method for booting com 
puter multimedia devices and, more particularly, to a method 
for fast executing computer partitions by loading operating 
system kernel partitions from a high speed memory. 

BACKGROUND OF THE INVENTION 

As the computer technology continuously progresses, the 
computer-based multimedia system, constructed With a com 
puter and multimedia devices, is Widely used in various occa 
sions, such as of?ces, households, and business locations. In 
addition, intelligent appliances (IA) integrated computer 
devices is also gaining popularity. 

HoWever, the design of the conventional computer-based 
multimedia systems and IA is basically linking an audiovi 
sual player or an IA device to a computer system through a 
computer interface. With this type of design, the user usually 
needs to boot the computer system in order to activate and 
operate the audiovisual player or the IA. In other Words, the 
user must Wait until the computer system completes the BIOS 
program initialization, POST program, peripheral detection 
and driving, OS activation, system con?guration, and so on, 
before the user can execute the audiovisual program to play 
the audiovisual data. 

To speed up the booting process of the computer-based 
system, a conventional Way is to install a second operating 
system in another segment of the hard disk for activating 
multimedia playing or IA functions and shortening the boot 
ing time. 

SUMMARY OF THE INVENTION 

HoWever, although the current solutions provide the users 
With the options of either normal booting of the computer 
system or activating the multimedia or IA device for opera 
tion, the computer system still needs to read the operating 
system from the hard disk at the beginning of the booting 
process. During the execution of the hard disk driver, appli 
cation programs or data accesses, the computer system is 
restricted by the speed of the hard disk. Although the hard 
disk has the advantage of large capacity for data storage, the 
access speed to the hard disk is still sloW in comparison With 
other storage devices, such as high speed memory, memory 
chips, and ?ash memory. 

Therefore, a primary objective of the present invention is to 
provide a method for fast execution of computer programs. 
Without the normal booting of a computer system, the method 
uses a high speed storage unit to boot the computer system to 
accomplish the fast activation and control of a multimedia or 
IA device. 

Another objective of the present invention is to provide a 
method for fast execution of computer partitions by loading 
the operating system kernel program from a high speed 
memory. The method connects the computer system to a high 
speed memory. When the operation of a hot key is actuated, 
the computer system loads the operating system kernel par 
titions from the high speed data storage to the system memory 
of the computer and starts execution. 

To achieve the aforementioned objectives, the present 
invention connects a computer system With a hard disk, a 
system memory, a BIOS, at least a hot key, at least a multi 
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2 
media device, and a high speed memory. The computer sys 
tem can operate either under normal computer mode or fast 
multimedia activation and playing mode. When the computer 
system is booted normally, the computer loads and executes a 
?rst operating system from the hard disk. When the operation 
of the hot key is detected, the computer loads and executes a 
second operating system from the high speed data storage to 
the system memory. The computer then loads and executes 
the multimedia device driver and application programs so that 
the multimedia device associated With the hot key is ready for 
operation. The high speed data storage can be memory chips 
or ?ash memory. 

Since the present invention connects a high speed data 
storage to a computer, When the computer detects a hot key 
being actuated, the computer loads and executes the operating 
system and kernel partitions from the high speed data storage 
to a system memory. As the high speed data storage has a 
higher data access speed than the hard disk, the booting time 
for the multimedia or IA device is shortened. 

These and other objects, features, and advantages of the 
invention Will be apparent to those skilled in the art, from a 
reading of the folloWing brief description of the draWings, the 
detailed description of the best modes for carrying out the 
invention, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be understood in more detail by 
reading the subsequent detailed description in conjunction 
With the examples and references made to the accompanying 
draWings, Wherein: 

FIG. 1 shoWs a system functional block diagram of the ?rst 
embodiment of the present invention; 

FIG. 2 shoWs a control ?owchart of the embodiment of 
FIG. 1; 

FIG. 3 shoWs a system functional block diagram of the 
second embodiment of the present invention; and 

FIG. 4 shoWs a control ?oWchart of the embodiment of 
FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to the draWings and in particular to FIG. 1, 
Which shoWs a system functional block diagram in accor 
dance With a ?rst embodiment of the present invention, a 
computer 100 comprises a central processing unit 11, a ?rst 
bus bridge 12, and a second bus bridge 13. The central pro 
cessing unit 11 is connected to the ?rst bus bridge 12 through 
a system bus. The ?rst bus bridge 12 is connected to a system 
memory 14 and is connected to a display 15 through a display 
interface 150. 
The second bus bridge 13 is connected to a BIOS memory 

16. The BIOS memory 16 stores a BIOS program 161 and a 
poWer on self test (POST) program 162, both required for 
booting said computer. 
The second bus bridge 13 is connected to a hard disk 

interface 170 through a bus. The hard disk interface 170 is 
connected to a hard disk 17. The hard disk 17 is the data 
storage of the present invention. The hard disk 17 is divided 
into a ?rst partition 171 and a second partition 172. The ?rst 
partition 171 is installed With a ?rst operating system 173 as 
Well as device drivers and application programs supporting 
the ?rst operating system 173. The secondpartition 172 stores 
a multimedia device driver 174 and a multimedia device 
application program 175. 
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The ?rst operating system 173 can be the currently popular 
Windows operating system. The multimedia device driver 
174 in the second partition 172 includes CD player driver, 
digital music device driver, VCD player driver and TV signal 
receiving device driver. The multimedia device application 
program 175 includes CD player application program, digital 
music device application program, VCD player application 
program and TV playing application. 

The multimedia device driver 174 and the multimedia 
device application program 175 are stored in the second par 
tition 172 of the hard disk 17. Of course, the multimedia 
device driver 174 and the multimedia device application pro 
gram 175 can also be stored in the ?rst partition 171 of the 
hard disk 17 or other data storage devices, such as CD, por 
table hard disk, ?ash memory sticks, and so on. 

The second bus bridge 13 of the computer 100 is connected 
to a hot key detection interface circuit 20 through a bus 130, 
and the hot key detection interface circuit 20 is connected to 
a hot key set 2. The hot key set 2 includes a plurality of hot 
keys 21, 22, 23, 24, Which activate CD player, digital music 
device, VCD player and TV When actuated by the user. 

The hot keys 21, 22, 23, 24 can be de?ned as control keys 
for express activation of a multimedia player. The hot keys 21, 
22, 23, 24 can be buttons installed on the panel of the corre 
sponding multimedia player or on the computer. The hot keys 
21, 22, 23, 24 can also be speci?c keys on the keyboard of the 
computer. The speci?c keys can be decoded by keyboard 
controller, and identi?ed by the central processing unit. 

The second bus bridge 13 of the computer 100 is connected 
to a multimedia player 3 through the bus 13 0. The multimedia 
player 3 includes a CD player, a digital music device, a VCD 
player, and a TV signal receiving device, all connected to the 
bus 130 through multimedia device interface. 

The second bus bridge 13 of the computer 100 is connected 
to an audio interface circuit 40 through the bus 130. An audio 
interface circuit 40 is connected to an audio device 4. 

The present invention further comprises a high speed data 
storage 5, Which is connected to the second bus bridge 13 
through the bus 130. The high speed data storage 5 can be a 
memory chip, ?ash memory or other storage device having a 
higher access speed than the hard disk. 

The high speed data storage 5 stores the second operating 
system 51 and the kernel program 52 of the second operating 
system 51. The second operating system can be a Linux 
based operating system or other types of operating systems, 
such as Tiny WindoWs-based operating system or embedded 
operating system. 

Also referring to FIG. 2, Which shoWs a control ?owchart 
of the embodiment shoWn in FIG. 1. The folloWing descrip 
tion refers to both FIGS. 1 and 2. 

In the present invention, the computer 100 can operate 
either under the normal booting process, or using express 
activation of multimedia device. When the computer 100 is 
under the normal booting process (step 101), the computer 
100 enters the basic system booting steps (step 102). That is, 
the computer 100 loads and executes the BIOS program 161 
and the POST program 162 from the BIOS memory 16. After 
the computer 100 completes initialiZation and POST pro 
grams, the computer 100 loads and executes a ?rst operating 
system 173 in the ?rst partition 171 of the hard disk 17 (step 
103). Thus, the computer 100 enters the normal operation 
mode (step 104). At this point, the user can operate the com 
puter 100 in a normal operation mode. 
When the user intends to execute the multimedia playing 

function, the user presses any key of the hot key set 2 to 
activate the associated multimedia device, such as CD player, 
digital music device, VCD player or TV That is, When the 
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4 
computer 100 detects actuation or depression of any key of 
the hot key set 2 (step 105), the computer 100 loads and 
executes the second operating system 51 and the kernel pro 
gram 52 from the high speed data storage 5 to the system 
memory 14 (step 107) after completing the basic system 
booting process (step 106). The kernel program 52 can be 
stored in a compressed format in the high speed data storage 
5 to save space. In this case, it is necessary to uncompress the 
kernel program 52 before loading to the system memory 14. 

Then, the computer 100 loads and executes the multimedia 
device driver 174 and the multimedia device application pro 
gram 175 in the second partition 172 of the hard disk 17 for 
the multimedia player 3 associated With the hot key being 
pressed by the user (step 108). Therefore, the computer 100 
enters the express activation of multimedia device mode (step 
109). In this case, the tedious Waiting for the computer 100 to 
?nish normal booting process before activating multimedia 
device is shortened. 

FIG. 3 shoW a system block diagram of a second embodi 
ment in accordance With the present invention. Most of the 
elements in the second embodiment shoWn in FIG. 3 are the 
same as those shoWn in FIG. 1 and the difference resides in 
that the hard disk 17 is not divided into different segments. 
The hard disk 17 stores a ?rst operating system 173 and 
device drivers and application programs supporting a ?rst 
operating system 173. The high speed data storage 5 stores a 
second operating system 51, the kernel program 52 of the 
second operating system 51, the multimedia device drivers 
53, and the multimedia device application programs 54. 

Also referring to FIG. 4, Which shoWs a control ?oWchart 
of the embodiment of FIG. 3, in the present embodiment, the 
computer 100 can also operate either under the normal boot 
ing process, or using express activation of multimedia device. 
When the computer 100 is under the normal booting process 
(step 101), the computer 100 enters the basic system booting 
steps. That is, the computer 100 loads and executes the BIOS 
program 161 and the POST program 162 from the BIOS 
memory 16. After the computer 100 completes initialiZation 
and POST programs, the computer 1 00 loads and executes the 
?rst operating system 173 in the ?rst partition 171 of the hard 
disk 17 (step 103). Thus, the computer 100 enters the normal 
operation mode (step 104). At this point, the user can operate 
the computer 100 in a normal operation mode. 
When the user intends to execute the multimedia playing 

function, the user presses any key of the hot key set 2 to 
activate the associated multimedia device, such as CD player, 
digital music device, VCD player or TV That is, When the 
computer 100 detects any key of the hot key set 2 is pressed or 
actuated (step 105), the computer 100 loads and executes the 
second operating system 51 and the kernel program 52 from 
the high speed data storage 5 to the system memory 14 (step 
107) after completing the basic system booting process (step 
106). 

Then, the computer 100 loads and executes the multimedia 
device driver 53 and the multimedia device application pro 
gram 54 from the high speed data storage 5 for the multimedia 
player 3 associated With the hot key being pressed by the user 
(step 108a). Therefore, the computer 100 enters the express 
activation of multimedia device mode (step 109). 

While the invention has been described in connection With 
What is presently considered to the best mode for carrying out 
the present invention, it is to be understood that the invention 
is not to be limited to the disclosed embodiment, but on the 
contrary, is intended to cover various modi?cations and 
equivalent arrangement included Within the spirit and scope 
of the appended claims. 
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What is claimed is: 
1. A method for express execution of multimedia playing 

for a computer multimedia system, in Which a computer of the 
computer multimedia system comprises a central processing 
unit, a data storage, a system memory, a BIOS, at least one 
key, and at least one multimedia device, the data storage 
storing a ?rst operating system, at least one multimedia 
device driver, and at least one multimedia device application 
program, the method comprising the steps of: 

(a) detecting the state of the hot key; 
(b) loading and executing a second operating system kernel 
program to the system memory from a high speed data 
storage connected to the central processing unit, by the 
computer When detecting the hot key being actuated; 
said loading and executing performed after completion 
of a basic system booting process of the second operat 
ing system; 

(c) loading and executing the multimedia device driver and 
the multimedia device application program associated 
With the actuated hot key from the data storage; and 

(d) activating the multimedia device associated With the 
actuated hot key. 

2. The method as claimed in claim 1, Wherein the data 
storage comprises a hard disk. 

3. The method as claimed in claim 2, Wherein the hard disk 
is divided into a ?rst partition and a second partition, the ?rst 
partition storing the ?rst operating system and the second 
partition storing the multimedia device drivers and the mul 
timedia device application programs. 

4. The method as claimed in claim 1, Wherein the high 
speed data storage comprises a memory chip. 

5. The method as claimed in claim 1, Wherein said high 
speed data storage comprises a ?ash memory. 

6. A method for express execution of multimedia playing 
for a computer multimedia system, in Which a computer of the 
computer multimedia system comprises a central processing 
unit, a data storage, a system memory, a BIOS, at least one hot 
key, and at least one multimedia device, the data storage 
storing a ?rst operating system, the method comprising the 
steps of: 

(a) detecting the state of the hot key; 
(b) loading and executing a second operating system kernel 
program to the system memory from a high speed data 
storage connected to the central processing unit, by the 
computer When detecting the hot key being actuated; 
said loading and executing performed after completion 
of a basic system booting process of the second operat 
ing system; 
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6 
(c) loading and executing a multimedia device driver and a 

multimedia device application program associated With 
the actuated hot key from the high speed data storage; 
and 

(d) activating the multimedia device associated With the 
actuated hot key. 

7. The method as claimed in claim 6, Wherein the data 
storage comprises a hard disk. 

8. The method as claimed in claim 6, Wherein the high 
speed data storage comprises a memory chip. 

9. The method as claimed in claim 6, Wherein the high 
speed data storage comprises a ?ash memory. 

10. A method for express execution of multimedia playing 
for a computer multimedia system, in Which a computer of the 
computer multimedia system comprises a central processing 
unit, a data storage, a system memory, a BIOS, at least one hot 
key, and at least one multimedia device, the data storage 
storing a ?rst operating system, the method comprising the 
steps of: 

(a) detecting the state of the hot key; 
(b) loading and executing a second operating system kernel 

program to the system memory from a high speed data 
storage connected to the central processing unit, by the 
computer When detecting any the hot key being actuated; 
said loading and executing performed after completion 
of a basic system booting process of the second operat 
ing system; 

(c) loading and executing a multimedia device driver and a 
multimedia device application program associated With 
the actuated hot key; and 

(d) activating the multimedia device associated With the 
actuated hot key. 

11. The method as claimed in claim 10, Wherein the data 
storage comprises a hard disk. 

12. The method as claimed in claim 10, Wherein the mul 
timedia device driver and the multimedia device application 
program are stored in the data storage. 

13. The method as claimed in claim 10, Wherein the mul 
timedia device driver and the multimedia device application 
program are stored in the high speed data storage. 

14. The method as claimed in claim 10, Wherein the high 
speed data storage comprises a memory chip. 

15. The method as claimed in claim 10, Wherein the high 
speed data storage comprises a ?ash memory. 


